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Ie :TRODUCTION

It is proposed to luden a structure l!hich carries U. S. Route lover

the Haine Central Railraod's tracks in Hooluich, i:Iaine. This structure is

referred to as Station 46, and is located. about 3/4 mile north of the Carlton

Bridge on Route 1. The existing structure is a high bridge supported on

eight totlers uhich are founded on pile bents. The bridge Hill be uidened

by extending each abutment and touer to the east.

Some consideration l:as given to replacing part of this structure tath

earth embankment since the structure bridges considerably more than just the

railroad tracks. Soils Report 78-120, dated November of 1978, summarizes

the soils investigation and analyses made to evaluate a proposal to replace

five of nine bridge spans tnth an embankment. As pointed out in that report,

any embankment built to replace the structure tJould be subject to large

settlement and embankment stability llould require either removal of some

organic soil or the construction of counterbalancing toe berms adjacent to

the fills.

T\"lO t'1ashborings Here made at this site by Chris Bark's Hashboring

crew in April, 1978, and confirr.l the soils stratification shotm on pIons

dated 1933. Rod soundings Here added in the vicinity of T01'lers No.1, No. 2

and No. 3 as Hell as Abutment No. 2 uhere indications were that ledge l-laS

relatively shallow and it was desired to better define the depth to ledge.

These soundings \'J8re made by a crm-l under the supervision of :J.egional

Geologist Lloyd Dickson. Dickson also made three backhoe tests to check

the soils in a fill adjacent to the roaduay north of the bridge.

Locations of the new explorations are indicated on the plan on Sheet

5. Also shotm on Sheet 5 are the details of the tHO recent uashborings and

a stratified soils profile based on information shotm on the 1933 plans plus
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the findings of the nOlI uashborings. The master for this sheet is being

provided to the Bridge Design Section for inclusion uith the construction

plans. Test pit locations Here plotted on roaduay plans and cross sections

vlhich are being fo~!arded to the Design Division.

GENERAL CONDITIONS

This bridge carries the highl'lay over the Haine Central Railroad tracks

and a deep deposit of soft soils which lies northeast of the railroad tracks.

The uppermost soil layer northeast of the railread is soft brmm

slightly sanqy organic silt. This organic silt deposit is about seven to

fourteen feet thick. To station 48+50,:t this organic silt is directly under

lain by loose to medium gray sand and gravel, but beyond Station 48+50: the

organic silt is underlain by a thin strata of hard gray clay which in turn is

underlain by medium consistency gray silty clay which reaches a thickness of

more than thirty feet. These compressible soils are separated from ledge by

a thin layer of loose to medium density sand and gravel.

The existing approaches to the bridge have some cracks, vdth the pave

ment beyond the north end of the bridge containing more cracks as uell as

some noticeable rutting. South of the bridge at about Station 43+25,:t a

utilities trench has been cut across the highway and subsequent consolidation

of the trench baclcfill creates a noticeable bump. Pavement cracking has a

random pattern sometimes referred to as alligator cracking as opposed to

transverse cracking. The rideability of both approaches is superior to that

of the bridge deck, which contains numerous patches and is quite rough.

SUBSTRUCTURE DETAILS

Abutment No.1:

The centerline of bearing of this abutment is at Station 45+21.1

(existing centerline). Ho nevI explorations Here made at this location,
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but the soils stratification shOlm in the old plans indicate that ledge is

shallow at tIns location, being at approximately ~evation 22+.

It appears that the existing abutment is setting on the ledge surface,

and it is recon~ended that the abutment extension also be supported directly

on ledge.

Tower No.1:

The southerly leg of Tower No.1, referred to on the 1933 plans as

Bent No.1, is at Station 45+61.1 (existing centerline), and the northerly

leg, Bent No.2, is at Station 45+86.1. The ledge line shotm on the old plans

indicates ledge is at about Elevation +7.± beneath Bent No. 1 and Elevation

+3.± beneath Bent No.2. Rod soundings Here made sixteen feet east of the

legs of the existing tower and the sounding outside Bent No. 2 reached refusal

at about Elevation +4.±, indicating there is probably little change in ledge

elevation betueen the existing touer and the proposed extension.

T~le 1933 plans indicate that the existing bents are supported directly

on ledge and it is recommended that the proposed extension also be supported

directly on ledge.

Touer No.2:

Bent No.3, the southerly leg of this to\'ler, is at Station 46+26.1

(existing centerline) t1hile Bent No.4 is at Station 46+51.1. The 1933 ledge

line indicates that ledge is slightly above 31evation 0 beneath Bent No.3

and drops off to slightly belo\"! Elevation 0 beloH Bent No.4. Tuo rod

soundings vere made sixteen feet east of the ends of the existing bents, and

indicate that ledge must be a few feet lower beneath the proposed extension

of this pier (about Elevation -2 beneath the south end and l31evation -5

beneath the north end). The old plans indicate that the existing bents are

supported directly on the ledge surface, and it is recommended that the

extension also be aet on ledge.
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Tm'1er No.3:

The bents supporting this tower are at Stations 47-K:J6.1 and 47+31.1

(existing centerline), and recent rod soundings confirm the ledge line shOtm

on the 1933 plans, indicating ledge l'rill be at about Elevation -14 beneath

the southernmost leg and at about ill.evation -23 beneath the northerly leg

of the proposed extension.

Piles should be driven to end bearing on ledge to support the extension

for this tmler. Because of the sloping ledge tmderlying this site, it is

recommended that steel H-piles ~dth reinforced tips be used.

TOHer No.4:

The southerly bent of this tOl1er is at Station l:.7+91.5, and the north

erly bent is at Station 48+16.5. No recent soils explorations ~lere made for

the extension of this touer, but uashboring CB-16-78 tras made about miduay

bet\leen TOl'lerS 3 and 4, and confirmed the ledge line shmm on the old plan.

From the ledge line on the old plan it appears that ledge is at about Ille

vation -26+ beneath the southerly bent and c'.rops to :Clevation -30+ beneath

the northerly bent.

The pile driving records indicate the piles driven for' the existing

totler probably reached the ledge surface, and it is recommended that the

proposed extension be supported on end bearing piles. Because of the slope

of the ledge, steel H-piles l'ri.th points HOule. seem the best choice.

Touer No.5:

Bents supporting this tOt-ler are at Stations 48+76.9 and 49-K:J1.9

(existing centerline). No net"l explorations uere c1tlne for the proposed exten

sion of this touer, but from the old plans it appears that the ledge l'rill be

at about Elevation -It?;!:. beneath the southerly leg and at about LJ.evation -55;!:.

beneath the northerly leg.



Pile driving records indicate piles for TOller No. 5 penetrated to ledge,

and it is recommended that the extension for tIus totter elso be supported

on end-bearing piles.

TQt'rer No.6:

The southerly bent supporting this tOtrler is at Station 49+62.3, and

the northerly bent is at Station 49+37.3 (existing centerline). A trash

boring made about midway bett-Ieen TOller No. 5 and TOller No. 6 reached ledge

at Elevation -85, and a note on the 1933 plans indicates ledge is at Ele

vation -107.9 at station 50+00.

The pile driving records indicate that piles approximately s~ feet

long llere driven for support of this to\rler, Thus, these piles do not pene

trate through the gray silty clay underlying tlus tot"lcr. There is some

evidence that this tOller has undergone some settlement. To avoid movement

of the extension relative to the existing tOtrer, it is recommended that the

extension of this tOt'1er be supported on end-bearing piles. Since the piles

supporting the existing tower do not penetrate through the compressible clay,

there is a danger that driving the netl piles may cause soil disturbance

and thereby movement of the existing tOt'1er. Thus, steel H-piles should be

used for support of this extension (minimum displacement), and it is

recommended that holes be pre-augered to Elevation -40 for these piles.

Tower No.7:

Bents supporting this tOller are at stations 50+47.7 and 50+72.7

(existing centerline). No neN soils eJePlorations llere made for the exten

sion of this tOtTer, but notes on the 1933 plans indicate that ledge is at

Elevations -107.4 and ';"107.3 at Stations 50+00 and 50+75 respectively. Since

the pile driving records indicate that piles driven for support of this tOller

were onlY' sixty.:!: feet long it is obvious that they stopped in the underlying

medium gray silty clay. It lIould be expected that a substructure unit thus
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supported l'Jould experience some settlement, and l1hen each of the beams lIas

surveyed to determine if there had been any movement of the structure, it

appeared that this tOller h~d settled Sli~ltly.

As explained in the discussion of Touer No.6, there is some possibility

that the driving of the piles for the extension of tIlis tower might cause

sufficient disturbance of the underlying soils to cause additional movement

of the existing tOHer. To prevent such movement of the existing touer, it

is recommended that holes be preaugered to J:levation -40 at the pile locations

for the extension of this tower. Also, steel H-piles should be used for

support of the extension since they have minimum cross-sectional area and uill

cause the least disturbance of the underlying soils. Piles for supporting the

extension of this tOller should be driven to end bearing on the ledge surface

(Elevation -107.5.:!:) to prevent possible movement of the extension.

TOl-1er No. G:

Bents supporting this touer are located at Station 51+22.7 and Station

51+47.7 (existing centerline). No neN soils explorations have been made,

but the ledge line shm-ID on the old plans indicates that the ledge surface

slopes sharply beneath this tOlrler, being at Elevation -107.3 at Station

50+75, but at approximately :nevation -41 beneath the northerly bent of this

taller (Station 51+47.7).

It appears from the pile driving record.s that piles for the southerly

bent of this touer lrlere about sixty feet long, and lIOuld not have penetrated

thrOUgh the underlying gray silty clay; trhereas, the piles driven for the

northerly bent apparently penetrated through the underlying clay to refusal.

It is recommended that the extension of this tOl-1er be supported on

steel H-piles driven to refusal. Because piles for the existing southerly

bent apparently stop in the gray silty clay, the piles for the southerly
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extension should be installed in holes preaugered to ~levation -40. Because

the ledge surface apparently slopes steeply beneath this touer, the piles

should have points.

Abutment No.2:

The centerline of bearing of this, the northerly abutment, is at

Station 51+97.7 (existing centerline). A rod sounding Nas made eighteen feet

east of the easterly end of the existing abutment. This boring reached

refusal at a depth of 19.6 feet, or at approximately Elevation -13.6, uhich

is about ten feet lOHer than the ledge elevation indicated at this abutment

on the 1933 plans.

The old plans indicate that this abutment is setting directly on the

ledge surface, and the extension shoulcl also derive its support from the

ledge. This extension might be supported directly on ledge, but tIns l'lOuld

require extra excavation. A more economical method of support might be to

extend concrete pedestals to ledge, or drive short heavy cross section H-piles

to ledge.

APPROACH FILLS

In conjunction uith the uidening of this structure about 1350 feet

of the approach roaduay uill be reconstructed, consisting of 800+ feet

southerly of the bridge, and 550+ feet northerly of the bridge.

No soils explorations were attempted to ascertain the thiclG1ess ffi1d

condition of the existing base, but according to old plans there should

be eight inches of crushed gravel base and ei~1teen inches of gravel base

beneath a three inch bituminous concrete surface in the roadllay south of

the bridge. North of the bridge the pavement section apparently consists

of nine inches of crushed gravel and tuelve inches of gravel base beneath

three inches of bituminous concrete surface course.



n.
U.

The existing pavement beyond both ends of this bridge contains many

cracks randomly spaced, sometimes r3ferred to as alligator cracking. In

addition, some rutting of the pavement is discernable north of the bridge.

A utilities trench of some type has been excavated across the highway south

of the bridge (Station 4.3+25.:!J and has settled, causing a noticeable bump.

In a discussion ,·lith David Rand, pavement specialist, he indicated that he

thought the cracking and rutting of the pavement Has a result of insufficient

thickness of bituminous concrete, and did not necessarily indicate an

inadequate base thickness. Thus, it is not considered necessary to rebase the

portion of the roaduay being reconstructed, but it 1-lill be necessary to remove

some of the crushed gravel to allOH additional thickness of bituminous

concrete, unless the finish grade can be raised sufficiently to allOH placing

an overlay. The required thiclmess of bituminous concrete for the traffic

loading imposed should be determined using the' standard pavement design pro-

cedure.

Three backhoe test pits Here made left of centerline at Stations

54+00, 55+50, and 56+50 to determine the composition of a fill adjacent to

the existing roadway. These test pits encountered principally granular

material described in the field as gravelly sand or gravel and sand and con-

taining some broken ledge, cobbles, and pieces of old pavement. Half a

dozen samples '-lere taken from these test pits and only hlO of these contained

significant minus j;~200 materiaL Thus, this material adjacent to the road's

base material should be quite permeable. The Hater table Has encountered

at the bottom of the test pit made at Station 55+50 (about Elevation 0).

SUI-lML1Y

After considering the replacement of a portion of the Station 46 bridge

over the Maine Central Railroad .~th an embankment it was decided, because
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the existing structure bridges a deep deposit of poor soils, to widen the

existing structure by extending the abutme,1ts and eight tO~lers supporting it

to the east.

Tuo Hashborings ,'lere made to sample the underlying organic silt and

silty clay and to verify the ledge line shotm on the 1933 plans for the exist-

ing bridge. A fe'lrl rod soundings 'lrlere also added east of the existing touers

and the northerly abutment 'lrlhere ledge ~JaS believed to be relatively shallol"l.

From the old plans it appears that, the abutme~1tsHere founded directly on

ledge, and it is recommended that the extension of the southerly abutment be

supported directly on the ledge. A sounding made east of the northerly abut-

ment indicated that ledge is about ten feet lotler beneath the extension than

beneath the existing abutment, and it m~ not be practical to set the exten-

sion of this abutment on the ledge surface. Eitl:er concrete pedestals extend-

ing to ledge or short stiff H-piles could be used for support of the extension

of Abutment No.2.

Uost of the proposed tm1er extensions should be supported on end-bearing

piles driven to the ledge surface. Because of the slope of the ledge surface,

steel H-piles '!lath reinforced points are recommended at TOHer No.3, No.' 4,

and the north leg of No.8. To minimize disturbance of the subsoils, and

avoid causing movement of the existing tot'mrs, uhich are supported on piles

that don't penetrate through the medium consistency gray silty clay, it is

recommended that piles for the extensions of TOller No.6, No. 7 and the

southerly leg of Ho. 8 be installed in holes preaugered to 2levation -40.

Touers No. 1 and No. 2 are apparently supported directly on the ledge

surface, anG it is recommended that their proposed extensions also be set on

ledge.

Prepared by ..tL~Wi X?I~L
Guy L. Baker
Assistant Soils Engineer
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